The control system of the Fermi National Accelerator is a heavily computerized network of distributed processors. One part of the control system includes a multidrop network of eleven Lockheed MAC-16 processors, a Digital Equipment Corporation PDP-ll computer, a Xerox 530, and a Control Data 6600 system. These computers exchange information using serial hardware and dedicated cable buses. This paper attempts to explain the individual functions of the central processing units in this network, describes the message protocols for computer communications, and deduces design guidelines for future distributed processing control systems.
Introduction
Over the last several years, a number of publications1-5 have described methods of functionally distributing a computer system over a number of central processing units which are executing independent calculations in parallel while overall synchronization of the system is maintained by the exchange of messages between the processors via a communications network. At the Fermi National Accelerator Laboratory, several dozen processing units have been incorporated into the control system over a five-year period.6'7 The recent addition of a PDP-ll/50 computer to the control system has resulted in this investigation of the computer network now at the Laboratory. Figure 1 shows the network connections existing between 14 of the computers in the control system. The processing nodes are linearly connected and generally speaking the flow of information in the system is directionally oriented from left to right in the figure . The processors to the left of Figure 1 perform data acquisition and real-time control while those to the right are primarily responsible for doing more complex arithmetic calculations on the data. The next several sections briefly describe some of the functions assigned to the processors in this network.
Accelerator Mac-16 Computers
The programs which execute in these eight computers control the operation of the ring of magnets in the main accelerator, acceleration at the radio frequency stations, and the extraction of beam from the accelerator. All 
